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lEnvircmmental
Protection Acjency
Twenty-fifth Report of the Interagency
Committee to the Admlnistrato~ Receipt
of Report and Request for Comments
Regarding Priority List of Chemica!~
Notice

40 CFR Parts 712 and 716

Preliminary Assessment Information and
Health and Safet~ Firm! Rule
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ENVIRONMENTAL PROTECTiCjN ‘ ,.,.,. . . 4. ,., .,

AGENCY

. . .

[OPTS-41O3Z FRL 3666-4]

Twenty-fifth Report of the Interagency
Testing Committee to the
AdminktratoC Ftece!pt of Report and
Request for Comments Regarding
Priority List of Chemicals

AGENCW Environmental protection
Agency (EPA).
ACTIO?& Notice.

!WMMARW The interagency Testing
Committee [ITC), established under
section 4[e) of the Toxic Substances
Control Act (TSCA), transmitted its
Twenty-Fifth Report to the
Administrator of EPA on November 1,
1989. This repo~ which revises and
updates the Committee’s priority list of
chemicals, adds 13 chemicals to the list
for priority consideration by EPA in
promulgation of test rules under section
4(a) of the Act. This list contains five
designated chemicals, cne intent-to-
designate chemical, and seven
recommended without designation
chemicals. The Twenty-Fifth Report is
included with this notice. The
designated chemicals are:
pentabromodiphenylzther (CAS No.
32534-81-9), octabromodiphenyl ether
(CAS No. 32536-52-o),
decabromodiphenyl ether (CAS No.
1183-19-5), hexabromocyclododecane
(CAS No. 3194--55-6), and l,2-bis[2,4,0-
tribromophenoxy) etiane (CAS No.
37853-59-l). These chemicals are
designated for response within 12
months. Therefore, in response to ITC’S
designation, EPA will either initiate
rulemaking under section 4(a) of TSCA,
or publish a Federal Register notice
explaining the reasons for not initiating
such rulemaking wi~kin 12 months.

The chemical 4-17inylcyclohexene
(CAS No. 100+0-3), is recommended
with intent-to-desi~ats.

The chemicals recommended withoiit
intent-to-designate are 2,4,6-
tribromophenol (CAS No. 118-7$-6),
tetrabromophtiaiic anhydride [CAS No.

004+Y-1), cumomoneopen~l glycol
[CM No. 3296-90-0), Ethylene Bis-
(tetrabromophthalirnide) [CAS No,
32588-78-4), ethylene bis(5,6-
dibromonorbomane-2,3-dicarboxfiide)
(CAS No. 41291-34-3), tribrominated
polystyrene (CM No. 57137-10-7], and
ethylene bis(pentabromophenotide)
(CAS No. 61262-53-1).

The lTC has removed one chemical,
1,8-hexamethylene diisocyanate (CAS
No. 822+6-0), from the priority list
because the EP.4 published a Notice of
Proposed Rdcmaking on May 17,1989
(54 FR 21240).

EPA invites interested persons to
submit written comments on the report,
and to attend Focus Meetings to help
narrow and focus issues raised by the
ITCS recommendations. Additionally,
EPA is soliciting interest in pubtic
participation in the consent agreement
process for 4-vinylcyclohexene.
DATES Written comments should be
submitted by January 12, 1990. Written
notice interest in being designated an
“~terested party” to the development of
a consent agreement for 4
vinylcyclohexene should be submitted
by January 12,1990. The procedures for
negotiations are described in 40 CFR
790.22. AU written submissions should
bear the identifying docket number
(OPTS 41032 FRL 3665+.

A Focus Meeting will be held on
December 13, 1989.

AODRESS Send written submissions to:
TSCA Public Docket Office (TIX’33),
Office of Toxic Substances,
Environmental Protection Agency, Rm.
NE C-004, 401 hl St., SW., Washington,
DC 20480.

Submissions should bear the
document control number (O<I?S-4103Z
PRL 366541

The public record supporting this
action, including comments, is available
for public inspection in RnL MZ G+04 at
the address noted above from 8 a.m. to 4
p.m., hionday through Friday, except
legal holidays.

The Focus hle~ting wili be held at
EPA Headquarters, Rm. 103 NE Mall, 4(YI

M St., “SW., Washington, DC. Persons
planning to attend the focus Meeting,
and/or seeking to be informed of
subsequent public meetings on these
chemicals, should notify the
Environmental Assistance Division at
the address listed below. To ensure
seating accommodations at the Focus
Meetings, persons interested in
attending are asked to notify EPA at
least one week ahead of the scheduled
date.

FOR FURTHER INFORMATION CONTA~
Michael M. Stahl, Director,
Environmental Assistance Division ~S-
799), Office of Toxic Substances,
Environmental Protection Agency, 401 M
St., SW., Rm. F+3B, Washington, DC
20480, (202] 554-1404, TDD (2o2) 554-
0551.

SUPPLEMENTARY INFORMATION EPA has
received the TSCA Interagency Testing
Committee’s Report to the
Administrator.

L Background

TSCA (Pub. L. 94-469,90 Stat. 2003 et
seq; 15 U.S.C. 28o1et seq.) authorizes the
Administrator of EPA to promulgate
regulations under section 4(a] requiring
testing of chemical substances and
mixtures in order to develop data
relevant to determining the risks that
such chemical substances and mixtures
may present to heaIth and the
environment. Section 4[e) of TSCA
established an Interagency Testing
Committee to make recommendations to
the Administrator of EPA on chemical
substances and mixtures to be given
priority consideration in proposing test
roles under section 4(a). Section 4 [e)
directs the XTCto revise its list of
recommendations at Ieast every 6
mon+hs as necessary. The fTC may
“desiWate” Up to so substances and
mixtures at any one time for priority
consideration by tile Agency. The ITCS
Twenty-Fifth Report was received by
the administrator on November 1,1989,
and follows this Nctice. The Report
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adds 13 substances to the TSCA section
4(e) priority list.

II. Written and Oral Comments and
Public Meetings

EP.4 invites interested persons to
Sti’omiidetailed Conuneni& 0,1 the I-C s
new recommendations. The Agency k
interested in receiving information
concerning additional or ongoing health
and safety studies on the subject
chemicals as well as information
relating to the human and environmental
exposure to these chemicals.

A notice is published elsew!lere in
today’s Federal Register adding the
substances recommended in the ITC’S
Tweuty-Fifth Report to the T5CA
section 8(d] Health and Safety Data
Reporting Rule (4f2CFR part 715), which
requires the reporting of unpublished
health and safety studies on the list~d

chemicals. These chemicals also will be
added to the TSCA section 8(a)
Preliminary Assessment Information
Rule [40 CFR part 712) published
ekewhere in this issue. The section 8(a)
rule reqwLres the reporting of production
‘JG!urle. “Gse,expeslli e, mid release
information on the listed chemicals.

Focus Meetings will be held to discuss
relevant issues pertaining to these
chemicals and to narrow the range of
issues/effects which will be the focus of
the Agency’s subsequent activities in
respondir,g to the fTC recommendations.
EPA is not planning to hold a separate
Focus Meeting on the recommended
chemicals because the issues raised on
the designated flame retarda,lts should
be applicable !O the non-designated
flame retardants,

The Focus Meetings will be held on
December 13, IWN, as follows:

10:00 a;m.

Pentabromodiphenyl ether,
octabromodiphenyl ether,
decabromodiphenyl ether,
tribromGphenoxy ethane,
hexabromocyclododecarm.
1:00 :J.m.

vinylcycylohexene.
They will be held at EPA

Headquarters, Rm. 103 NE Mall, 401 M
St., SW., Washington, DC. These
meetings are intended to supplement
and expand upon written comments
submitted in response to this notice.

Persons wishing to attend these
meetings, or subsequent meetings on
these chemica!s, should call Michael
Stahl, Environmental Assistance
Division, at the teiephone number listed
above at least 1 week in advance.
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This notice also serves to invite
persons interested in participating in or
monitoring negotiations for a consent
agreement for 4-viny! cyclohexene to
notify EPA no later than [insert date 30
days after date of publication in the
Federal Register]. The Procedures for
negotiations are described in 40 CFR
790.22. All Written submissions should
bear the identifying docket number
(OPTS-41032; FRL 36654).

HI. Status of List

In addition to adding the 13
recommendations to the priority list, the
ITC’S Twenty-Fifth Report notes the
removal of one chemical, L6-
hexamethylene diisocyanate, from the
list. The current list contains 6
designated substances, 6 chemicals
recommended with intent-to-designate,
and .ZOrecommended without
designation substances.

Autbori&. 15 U.S.C. 2803.

Dated: December 1, 1989.
Charles M. Auer,
Acting Director, Existing Chcmiccl
Assessment Division.

Twenty-ftith Report of the TSCA
Interagency Testing Committee to the
Administrator, Environmental Protection
Agency
Summary

Section 4 of the Toxic Substances

Control Act of 1976 (TSCA, Pub. L. 94-
469) provides for the testing of
chemicals commerce that may present
an unreasonable risk of injury to health
and the environment. It also provides for
the establishment of a committee (ITC),
composed of representatives from eight
designated federal agencies, to
recommend chemical substances and
mixtures (chemicals) to which the
Administrator of the U.S. Environmental
Protection Agency (EPA) should give
priority consideration for the
promulgation of testing rules.

Section 4(e)(l) [A) of TSCA directs the
Committee to recommend the EPA
Administrator chemicals to which the
Administrator should give priority
consideration for the promulgation of
testing rules pursuant to section 4[a).
The Committee is required to designate
those chemicals, from among its
recommendations, which the
Administrator should respond within 12
months by either initiating a rulemaking
proceeding under section 4[a) or
publishing the Administrator’s reason
for not initiating such a proceeding. At
least every 6 months, the Committee
makes those revisions the TSCA section
4(e) Priority List that it determines to be
necessary and transmita them to the
EPA Administrator,

As a result of its deliberations, the
Committee is revising the TSCA section

4(e) Priority List by the addition of one
chemical and one group of chemicals.

The Priority List is divided into three
parts: Part A contains those
recommended chemica!s and groups
desiOwated for priority consideration
and response by the EPA Administrator
within IZ months. Part B contains
chemicals and groups of chemicals
recommended with intent-to-designate.
This category was established by the
Committee in its seventeenth report (50
FR 476o3; November 19, 1965) to take
advantage of rules promulgating
automatic reporting requirements for
non-designated ITC recommendations
under the section 8(a) Preliminary
Assessment rule and the TSCA section
6[d) Health and Safety Data Reportiii
rule. Information received following
recorrmendation with intent-to-
designate may influence t-he Committee
to either designate or not designate the
chemicals or groups of chemicals in a
subsequent report to the administrator.
Part C contains chemicals and groups of
chemicals that have been recommended
for priQrity consideration by EPA
without being designated for response
within IZ months. The changes to the
Priority List are presented, toge+ker with
the types of testing recommended, in the
following Table 1:

TABLE 1—ADDITIONS TO THE SECTION 4(e) PRIORITY LIST NOVEMBER 1989

ChemkaVGroup

A. Designated for response withn 12 months
Brominated flame retardants

Brominated diphenyl ethers
Pentabromodiphenyl ether 1 CAS No. 32534-81-9 .........................

Octabromodipkyl ether a CAS No. 32536-52-0 . ..........................

Decabromodiphenyl ether ~ CAS No. 1163-19-5 ............................

1,2-Bffi(2,4,6-t~Ibro,nooile,mW)-eifiane 4 GAS M. 37853 -59-1 .....

Hexabrornocyctododecane a CAS No. 3194-55-6 ......................... ..

Recommended studies

Chemical Faia Water SOIUMM ocrsnellwater partition coefficient vepor presaur%
sediment and soil adsorption; photolysi$ aerobic and anaerobic biodegradation.

Health Effects Pharrnaco Kinetics; metabolism, neurotoxici~, reproductive end devel-
opmental toxiciw ctircnic toxicity and oncogenicii testing.

Ecological Effects Acute Toxicity to algaw chronic toxicity to f~h and acpetic
invertebrate~ and toxicity to be~ihic organism.%

Chemical Fate Waler volubility oQanol/water pmtition coefficient vapor pressure;
sediment and SO!I adsorption photolysi~ enaerobw biodegradation rate. Aerobic
biodegradation Mpantebromodipherry: e!her aerobically biodagrades.

Health Effects Pharrnacokinetics metabolism, neurotoxicity reproductive toxici~
chronic toxicity smd oncogenicity iesting.

Ecological EftacW Acute toxicity to a!ga~ acutg chronic-toxicity to fish, and aquatic
invertebrates and toxicity to benthic organismsonly if penta bromodiphemyl ether
causes adv9rsa ecological effects.

Chemical Fate Water solubili~ octanoi/water partition coeffmien~ vapor preasurm
sediment and soil adsorption photolysi~ anaerobw bd~radetion. Aerobii biode-
gradation if pentabromodiphenyl ether aerobically bi’bdegradea.

Health Eftects Reproductive toxici~.
Ecological Effects Acute end chronic toxicity to fish and aquatic invertebrates and

toxic:ty to benthic organisms on!y if pentabromodiphenyl ether causes advarsa
ecological effects.

Chemical Fate Vapor pwssurq sedi,nent and soil ad.wqXion phoio!ysk aerobc and
cmetirobii biodegrada%m.

Health Effects: Chronic toxicity with empht?sis cm hepatotoxicity, neurotoxicii and
repr@k2tiie effects.

Ecological Effect~ Acute toxicity to algae, fish and aquatic invertebmie% chronic
toxmty to fish and aquatic invertebrates and toxicity to benth~ organisms based m
results of its ecuta toxicity testing.

Chemical Fate Vapor pressurq sediment and mil adsorption; anaerobic biodegrada-
tion.
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TABLE l—ADDITIONS TO THE SECTION4(e) PRIORITYLISTNOVEMBER1989--Continued

S %commended wlh Intent-m-lkstgnete
4-Vmyfcyclohr?xenee CAS No 100-40-3 .... ... ..................................... .. .. .....

C Recommended Wrthout Being Designated for Respcmee within 12 Mo+rths
Brominated flame rerardents

2,4,6-Tnbromophenol r CAS No. 118-79-8 ..................... .................

Tetrabromophthehc anhydride 8 CAS No. 632-79-1 .......................

Dibromoneopantyi glycol g CAS No. 3296-90-0 ...............................

Ethylene bts-(tetrabromophthaiimlde) 10 CAS No. 32588-78-4 ......

Ethylene bis(5,6-d!bromoncs’bomane-2,3d~rboximide) 11 CAS
No. 41291-34-3.

Tribrominated polystyrene 1XCAS No. 57137-10-7 .........................

Ethylene bis(pentabrorrw phenoxde) 18 CAS No. 61262-53-1 ......
Health Effec@ Chronic toxktfy, except for dibromoneopentyt

glycol..
Ecological Effects chronic toxicity...............................................

Notes CA Index Names (90)
1Benzene, 1,1 ‘-ox@is-, pantabromo deriv.
x Benzene, 1,1‘-osybk+, octabromo deriv.
s Benzene, 1,1 ‘-oxyb!s([2,3,4,5,61 -penrebromo.
4 Bonzerra,l,1 ‘-(1,2-ethaned!ylbis(oxylbis)2,4,6-trWromo
5 Cyclooodecena, 1,2.5,6,9,1 O-hexabromo-
e Cyctonexena, 4-arhenyl-
q Phenol. 2.4.6-Tribromo-

Recommended studies

Health Effects Pharmecokinetics; metabolism, subchronic toxicity.
Ecological Effects Acute toxicity to fish and equatic invertebrate chronic toxicity to

fish and aquatic invertebrates and toxicify to benthc organisms based on results of
its acute toxicitv tes!ing.

Chemi=l Fate: Aqueous vo!at!hzat,cmrate
Heal!h Effects Phsmnacokmetm and orwogenicify by inhalation route of ex#osura.
EcologcaJ Effects None.

CWtcal Fate Chemical properties and persistence.
Health Effects Chronic toticity, except for dibromoneopentyt glycol.
Ecological Effects Chronic toxicity.
Chemical Fate chemical proparties and persistence.
Health Effects Chronic toxicity, except for dibromoneopantyl gfycot.
Ecological Effects Chronic toxicii.
Chemical Fate Chemical propswtiesand persistence.
Heelth Effects: Chronic toxicity, except for dibromoneopentyl gfycol.
Ecdogicef Effects Chronic toxicity.
Chemical Fate: Chemical properties and persistence.
Health Effects Chronic toxicity, except for dibromoneopentyt glycol.
Ecological Effects Chronic toxicity.
Chemical Fate Chemical properties and persistence.

Health Effects Chronic toxicity, except for dibromoneopentyt glycol.
Ecological Effects Chronic toxmty.
Chenmal Fate: Chemical properties and persistence.
Heatth Effects Chronic toxkxty, except for dibronmneopenfyl gtycol.
Ecological Effects Chronic toxicity.
Chemcal Fate Chemcel properhee and persistence.

8 1,3-lao&nzofur-andtone, 4,5,6,7 -tefrabromo-
S 1,3-Propeneotol, 2,2-bis(bromomethyl)-
101 H.l~~ole, ,3(2f+~IOM, 2,3’.(1 ,2-ethan@~)~,s[ 4,5,6,7 .te~abromo-
I I 4 7-Mememl H-iaoinode-l ,3(2 H)-done, 2.2’-(1 ,z-erhanediyl)ms[ 5,6-dibromohexehydr*
I* &nzena, emenyi-, tnoromo daiv., hoinopoly’mer
I ~ Benzene, 1,1‘-[ 1,2+thanecMylbis(oxy)l b&12,3,4,5,6-pentebromo-(1 ,2-M (pantebmmophanoxy) et~e

TSCA Intemgency Testikg Committee

Statutory Member Agencies and Their
Representatives

Council on Environmental Quality
John C. Jene, Member

Department of Commerce
Raimundo Prat, Alternate

Environmental Protection Agency
IAitia Tahan, Member (eee Note 1]
Vincent Nabholtz, Alternate

National Cancer Institute
Richard Adamson, Member
Thomas P. Cameron, Alternate

National Institute of Environmental Health
Sciences

James K. Selkirk, Member and Chairperson
National Institute for Occupational Safety
end Health

Rodger L Tatken, Alternate
National Science Foundation

Carter Kimeey, Member (see Note Z)
Jarvis L Moyere, Alternate

Occupational Safety and Heakh
Administration

Imretta Schuman, Member and Vice
Chairperson (ace Note 3)

Stephen Mallinger, Alternate
Liaiaon Agencies and Their Representatives

Agency for Toxic Substances and Disease
Registry

Deborab Bareotti
Coneumer Product Safety Commission

Lakahmi C. Miahra
Department of Agriculture

Richard M. Parry, Jr.
Elise A.FI.Brwvn

Department of Defense
Harry Salem
Melvin E. Anderson

Department of the Interior
Clifford P. Rice [see Note 4)
Bamett A. Rattner

Food and Drug Administration
Arnold Borsetti

National Library of Medicine
Vera Hudson

National Toxicology Program
Dorothy Canter

Committee Staff
Robert H. Brink, Executive Secretary (see

Note 5)
Norma Williama, ITC program Specialist

Support Staff
Alan Carpien-Office of the General

Counsel, EPA
Notes

.

[I) Appointed on August 17,1989.
(z) Appointed on September 14,1989.
(3)Appointed on September 14,1989.
(4] Appointed on October 2,1989.
{5]Robert Brink died on July 31,1989. He

served 4 yeare distinguished end faithful
eervice as the ITC Executive Secretary. The
Committee deeply regrets hia passing. His
dedication and outstanding contributions to
the goals of the Committee will long be
remembered.

The Committee acknowledges and is
grateful for the assistance and support given
the ITC by the etaff of Syracuse Research
Corp. (technical support contractor) and
personnel of the EPA Office of Toxic
Substances.

Chapter l—Introduction

1.1 Background. The TSCA
Interagency Testing Committee
(Committee) was established under
section 4(e) of the Toxic Substances
Control Act of 1976 (TSCA, Pub. L. 94-
469). The specific mandate of the
Committee ia to recommend to the
Administrator of the U.S. Environmental
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Protection Agency (EPA) chernicaI
substances and mixtures in commerce
that shculd be given priority
consideration for ‘he promulgation of
testing rules to determine their potential
hazard to human health or the
environment. TSCA specifies that the
Committee’s recommendations shall be
in the form of a Priority List, which is to
be pufiisiied in the Federal Register.
The Committee is directed by section
4(e)(l](A] of TSCA to designate those
chemicals on the Priority List to which
the EPA Administrator should respond
within 12 months by either initiating a
rulemaking proceeding under section
4(a) or publishing the Administrator’s
reason for not initiating such a
proceeding. There is no statutory time
limit for EPA response regarding
chemicals that ITC has recommended
but not designated for response within
12 months.

At least every 6 months, the
Committee makes those revisions in the
section 4[e) Priority List that it ‘
determines to be necessary and
transmits them to the EPA
Administrator.

The Committee is composed of
representatives from eight statutory
member agencies and eight liaiscn
agencies. The spe:ific representatives
and their affiliations are named in the
front of this repor:. The Committee’s
chemical review procedures and priority
recommendations are described in
previous reports (P.efs. 1 through 8).

1.2 Committee’s previous reports.
Twenty-four previcus reports to the EPA
~. !ministrator have been issued by the
~,~mmittee and published in the Federal
Register (Refs. 1 though 9). Seventy-
seven chemicals and zo groups of
chemicals were recommended for
priority consideration by the EPA
Administrator and designated for
response within IZ months. In addition,
12 chemicals and five groups of
chemicals were recommended without
being des~gnated. Overall, in the 24
reports to the EPA Administrator, the
Committee has recommended testing for
89 chemicals and 25 groups of
chemicals. A complete list of
recommended chemicals may be
obtained by contacting: Dr. John D.
Walker, ITC Acting Executive Secretary,
U.S. Environmental Protection Agency
(’W-792), 401 M St. SW.. Washirrgton,
DC 20460, (202) 382-3820.

1.3 Chrmittee’s octivit!es A.-ing
L’71~.repo)?iz?gpeciod ‘Wtw een ,4.pf. i 21,
19890 nd C)ctober 2t3,1989, the
Com.miitee reviewed chemicals from
nominations by Member Agencies,
Liaison Agencies and State Agencies
and from its sixth scoring exercise.

The Committee contacted chemical
manufacturers and trade associations to
request informatimr that would be of
value in its deliberations. Most of those
contacted provided unpublished
information on current prwiuc!ion,
exposure, uses, and effects of chemicals
under study by the Committee.

During this reporting period, the
Committee also reviewed available
information on 173 chemicals and three
groups of over 175 chemicals. Chre
chemical and one group of chemica!s
were selected for addition to the section
4(e) Priority Lisb four chemicals were
deferred indefinitely. For one group of
chemicals the Committee is requesting
that EPA propose TSCA section 8(a) and
8(d) rules. The remaining chemicals are
still under study.

During this reporting period, the
Committee reviewed several for Your
Information (FBI), 8(d) and 8(:)
documents that are stored on microfiche
in the TSCA Public Docket Office, Office
of Toxic Substances, EnvironmeI:tal
Protection Agency, Room C-004, NE
Mall, 401 M St. SW., Washington, DC
20460. These documents are also
available from the National Technical
Information Service, 5285 Port Royal
Road, Springfield, Virginia 22161 (1-800-
336+700), and from Chemical
Information Systems, Inc., 7215 York
Road, Baitimore, kfwyland 21212 (l-
800-CIS-USER]. Tbe Committee
referenced several of these documents
in Chapter 2 of this report and readers
are referred to the above address to
obtain further irrformation. Beginning
with this report, interested parties can
also obtain, from the above address,
copies of references and information
reviews supporting recommendations of
chemicals in this report.

The Committee examined testing
information on several brominatcd
f!ame retardants (BFRs) because of
concerns related to potential iong-twm
health and ecclo~~cal effects. -Most of
the testing was conducted using
technical-grade, con:! nerciai!y-availeble
products. The Committee previously
designated the foilowing BFRS in the
following numbered reports: %?, I.Z-
epoxy-3 -bromogrropane (CAS No. 3132-
84-7); #4, 2,4.6-tribromoaniline (CAS No.
147-82-0): +%4, l,2-dibromo-4-( l, Z-
ciibromornethyl) cyclohexane (cXS No.
3322-93-6); %5,
pen!: ibrornoethyiberrzene [CAS No. 85-
22--3]: and $/16, tc!nbromobisphcnol A
[CASNo.73-s+7). &lbsequEnt!.;, :}::

EPA poblished Fw.ferA Register rror.ices
in response to these designations.

A fcw of the EtFRs examined by t!le
Committee wf:rf> listed in the Jur:e 22,

1982, Pre]iminar’y Asse:+smfrit

Information TSCA section 8[a) final rule
(PAIR] which required sribmissimr of
da!a quantities of chemicals
manufack~red, ~mormts directed !O
certain c!asses and uses and the
potential exposures and environmental
releases associated with the
manufacturers’ own and iminediate
customers’ processing of the chemicals
(47 ~ 2(j~~).

A number of the BFRs examined by
the Cornmit!ee were listed in the June 5.
1987, ha!ogena!sd dibenzo-p-dio.xins
(HDDs) and dibenzoforans [HDFs] final
rule [52 FR 21412). This rule required
analytical testing of certain chemicals
for HDD/HDF contamination,
submission of eyisiing data on
contamination of these chemicals with
HDDs/HD7s, submission of health and
safety studies on HDDs/HDFs and
submission of worker allegations of
significant adverse reactions to HDDs/
HDFs under TSCA secticns 4 and 8.

In a Februa.~ 24, 1988, Feriwal
Register notice (53 FR 5488), the
Committee requested information on
several BFRs.

The CommitteE is continuing to
revietinforma:ion on the chloroaikyl
phosphates, recommended with intent-
to-designate in tlhe =rd Report (53 FR
46262), and has not reached a conclusion
whe!her or net to designate one or more
of those chemicals.

1.4 The TSCA section 4(I3]Friority
List. Section 4(e)(l](E) of TSCA directs
the Committee to: “’* ● ● make such
revisions in the [priori!y] list as it
determines to be necesssry and “ * ●

transmit them to the Administrator
together with the Cornm.ittee’s reasons
for the revisions.” Under this authority,
the Committees revising the Ttistby
adding cne chemical, 4-
vinylcyclohexene (CAS hlo. IWO-3]
and one group of chemicals, brom.irmted
flame retardants (BFRs). The BFRs
include a subgroup of biominated
diphenyl e!hws [penta?momodiphmryl
ether (C,4S N’o.3253!-81-9],
oc;abzom.o~iphen>,i e!h~~ {GM N@.

32538-52-0}. end decrikr~orrmciipherryl
et~~r (c,qs ~~,l.1163-lg--5]j, and several
othsr EWRs,including l,2-bis(2,4,6-
tribrcmophenoxy) ethane (G& ?do.
37853-5$1). hexsbromocyclododecrme
(CAS No. 3NM---53)3) 2,4,6-
tribromrrphenol {CAS No. 116-79--6),
tetrabrmnophtha! ic.arihj~thide (CAS No.
E3.2-7e$-1],dibrorrwneopepiyl glycul
(CAS No. 329flL-9%0],ethylene
bi.[[e!i~bro?:: o>htl:aiimlide) ~C.YS ~~u.
3~58&7~}, e:jjl~ne bis(5.5-
dibromonorbornane-2,3 -ciicarboxi:ni&)
[CAS No. 4 iZ91–344), tribrominated
polystyrene (CAS N-o.571, V-13-71, zr?d
ethylene bi~(pentakmmo p!wnoxide;
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(GAS No. 61262-5>1). 1,8- ‘f%e Priority List is divided in the Intent40-Designate, and C. Chemicals
Hexamethylene diisocyanate (GAS No. following Table 2 into three parts; and Groups of Chemicals Recommended
622-06-0) was removed from the Priority namely, A. Chemicals and Groups of Without Being Designated for Response
List because the EPA published a Notice Chemicals Designated for Response Within 12 Months. Table 2 follows:
of Proposed Rulemaking on May 17, 1989 Within 12 Months, B. Chemicals and
(54 FR 21240]. Groups Chemicals Recommended with

TAEK 2—THE TSCA SZCTION4(e) PRIOR:lY LISTNWEMBER 1969

Entry Date of designation

A Charnkala and groups of chemicals recommended and designated for response within 12 months
Crotonaldahyde .............................. ........ ....................................... ....................... ....... ...................................................................................................... November 1868
Brorrrinatedflamerekwdanls
Brominetad diphenyl ethera

Pentebromodiphanyi eM ............... ............. ..... ..... .......................................................................................................................................................- NWembef 19S9
Octebromodiphenyl ether .................................................................................................................................................................................................... N~em* 1989
Dacabromodiphanyt ti .................................................................................................................................................................................................... Novem~ 1989

1,2-Bis(2,4,6-trfbromophanoxy)ethene ..................................................................................................................................................................................- Novembaf 1989
Hexabromocyclododacane ................. . ... .. .................................. .............................................................. .. ............. ..................,”....-... ......................... November 1989

B. Cfwmiis and groups of charnhfs racommamdad with intent-bdasigneta
CYrloroel~l phosphetea

Tris(2~&@~)pti~hte ............................................................................................................. ...........................................................................:~:~ : g
T*(2*lw@l~opv)pbspKte ..... .... .. .. ..................................................................................................................................................................-
Tris(l -chloro-2-propyl)phoephate .. ............... . .... .......................................................... .................................................................................................. Nwernbs$ 18S8
Tria(l ,3dwhloro-2-propyt)phos@Iate ........................................................................................ .. .............. ......................................................."......... November 1968
Tetrefda(2+Wxo@hyi)edryfana diphoaphate ...................................................................................... ................................................"................."... November 188S

4-Wnylcyciohexene ....... . .... . ................ .......... ................................................................................................................ ...........---...........-...............---...".. November 1989
C. Chamkals and groups of chemicafs recommended wtthout being designated for response MtNn 12 month%

Cl. Oisparaa blue 79. .. ................. .................................................................................................. .............. ........................................... .............................. . Novembar 1866

AW-[bis[2-(acatyfoxy)efhyllaminol -2-C(2-bmmo-4,6-dintiophenyWol- 4-matfrov phe@l.a@timide ........... ..... ..... ...... ................................. May 1987
AWi-[bis[2-(acatytoxy)athyllaminol -2-[2-chloro-4,6-cfhRrophanyl)srol- 4-rnethosy phenytl-acatemida .................. ........... ... .......... ........... ........ May 1987
AW4bis[2-(acetyloxy)ethyllaminol -2-[(2-chloro-t,8-dinifrophenyl)azol- 4-etfraxy phenyfl-acatamide ....................... ........ .................... ............... May 1987

Irrrkfazoliumquettwrraryammoniumcompounds:
4,6-dihydol-mathyl-2-nortallow alkyt-1-(24WOW amidoathyl), Me Wlfate ........... ..... ................. ................... ................... ................ ...... ................ May 19613

Ethoxylatedqueterrrawammoniumcompnmd=
Ethenaminium, 2-amin& N-(2-amirmathyf) -N-(2-hydrosyethyf)-N-mathyl-, N,Nditellow acyt derive., Ma sulfates (eafts) . ................... ..... .. .. .... .. May 1986
Poly(oxy-1~~~anti@),a-[2-[ ti~2~minwti@)meti fimmonbl+thfil+wdrov-, N,N’d- acyl derivs.,Me~ffataa (~tts)....... .......... ..... May1886
Pofy(oxy-1,2-athanadiil),a-[ 2-[ bis(2-aminoethyf)-mathylammorriol #hyf]-@-flydroXY-, N,N’-bis (hydrogenated tallow acyl) derive., Me aulfataa May 1988

Pc$l~o&$l ,2-atherra@l),a-[2-[bia(2-eminoathyt)-mathyiammonio-ethyll-drydroxy-, N,N’-ditallow acyt m. Me ~Kat* (Sefta)........................ May 1988
Pofy[oxy(mathyf-1 ,2-ethanadiyf)l,a-[ 2-[ bis(2-aminoethyWrnatfryiammoniol-met hyiethyH -m-hydroxy-. N.N’-@~low acyt m, Me su~atea May 7963

(salts).
Po~(o~-l,2+tiati~,a-[ 3-[tis(2-amlw~)-m~mmiol-2-hydro~~fil~~dmW-, N-coca acyt derive., Me sulfates (s51t5)........ ... Ma!I1968
Poly(o~l,2+~@fi),a-[ 2-[tis(2-min@ti~)-mti~ammonbl~~l~-hydmW-, N,N’41-C14-18 acyl derive., Me auffataa, salts) .................. May 1933

*l** ....." ........................e............................................................................ ............................................................................................................ ;:’J~ ;::
2,4,&TribmmaPtiol . .. ......................- .................%.....................................................................................................................................................................
Tatrsbromophfhaiii anhydride ... ..................................................................................... ........................................................................................................... No~mber 1969
O+bromonaopantyiglycd .................................................................. ........................................................................................................................................... Novem~ 1989
Ethylene bis(tetrebromophthalimide) .............. . . ... ..... ..... ...................................................................................................... ....................................... ............... Nwembat 1989
Ethylene bis(5,8d!bromonorbomana-2,3dicerboximide) ....................... ..................................................................... ....... ................. ...................... ..........
Trilworninated polystyrene

November 1889

................................................................ ............ .......................................... ..................... ........................"................................. t4warnbar 1989
Ethytana bis(pentebromo phenoxide) .............................. .............................. ......................................................................................................................... Nwemba 1989
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Chapter 2-Recommendations of the
Committee

2.1 Chemicals recommended for
priority consideration by the EPA
Administmtor. As provided by section
4(e)(l)(B) of TSCL the Committee is
adding to the section 4(e] Priority List
one chemical substance, 4-
Vinylcyclohexene (VCHJ (CAS No. lDO-
40-3], and one group of chemical
substances, the brominated flame
retardants (BFRs). The BFRs consist of a
subgroup of brominated diphenylethers
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(EIIIPZs) @mtabrmnodiphenyi ether
(PBDPE) (CAS NIJ. 3%534-+1-9),
octabromodiphenyl ether (OEDPE) (CAS
No. ~z~&~H), and
c?ecalrornodiphenyl ether {DBDFE)
(CAS No. llf33-’l%5]] end several other
BP% including l,2-bis[2,4,6-
tribrornophenoxy] ethane [BTBPE) (CAS
No. 37853-59-1],
hexabromocyclododecane (HBGD] (C&3
No. 31@&5.%6),2.4,6-tribromophenol
(TBrP) (CAS No. 116-79--6), 3,4,5-6-
tetrahromephthaIic anhydride (TBPA)
(CAS No. 632-79-l), dibrornoneopentyl
glyco] (12BNG)(CAS No. 3296-90-0),
ethylene bis[tetrabromophhdimide]
(13BTBPA][GAS No. 32566-76-4).
ethylene bis(5,6-dibrornonorbornane 2,3-
dicarboximide) (EBDNDC) (CAS No.
41291-34-3], tribrominated polystyrene
(TBPS) (CAS No. 57137-10-?) and
ethylene bis[pentabromophenoxide)
(EBPBP) (CAS No. 61262--53-l). The
recommendation of these ckemicaIs is
made a=ter considering the factors
identified in section 4(e][I}(A) and other
relevaiit information, such as the
chemical testing information
deficiencies of Member Agencies.

2.2 Chemicu.k designated for
response witiin I.? zrwnths-z.z.a
Bronzinatedf7ame retardants. Five BFRa
that are produced in substantial
quantities and that have been detected
in the environment or have potential to
cause adverse effects wixe designated
for testing.

2.2.a Brominatt?d diphenylethers—
Summary afrecommendedstudies. The

cFemical fate and envimmmmtil efiecis
testing r~:cominendations am
smnma ti?ed in ih~ foi!owing table 3

TABLE %-0 fEMlcAL FATE ANO ENiftRt3N-

MENTAL EFFECTS TESTING RE&J%klEND-
ED (~), TRIGGERED IF PEtDPE IS BtODE-

GRADEG (g). TRfGGERED IF PEIDPE IS

TOXIC ~ OR NOT RECOMMENDED (~)

FOR B13PEs

Test

Chermcal Fat&
Water

aolutldlfy.
Log octanofl

water
partition
coeflrdent
(log P).

vapor
pmsswe.

Sedfment
and soil
adsorp!km

Photofys;s .
Aerobrc

biodefjra-
dation.

Anaerobic
b@egra-
dation.

Efivkcmmental
Effects
Al@

bmassq.
F&l acute ..
Aquatic

inve*
Lwaie
acute.

Feh cbron=

PBOPE

R

R

R

Ft

R
R

R

R

R
R

a

QBDPE

R

R

R

R

R
B

n

T

T
T

T

oe~pE
——

F+

f?

R

R
El

R

N

T
T

T

TABLE 3—U+EMICAL FATE A?JD WVMWY-

MENTAL EFFECTS TESTING RECOMMEND-

ED (~), TRIGGERED IF PWPE IS B:OD=-

GRADEfl (B), TWGGERED IF PBDPE K?I
TOX!C (T) OR NOT RECOWVKf’JDED(~1
FOR BDPEs-Corrtintietl

I
Test PB2PE

AQJatic R
uwW@-
brate
cflmric.

Senthtc Ff
or.gznlsm
toxicty.

C3DPE

T

T

DF39PE

T

T

The health effects testing
recommendations for ‘he BDPEs are
listed below.

I. Pentabromodiphe~yl ether.
Pharmacokinetics and metabolism,
neurotoxicity, cbom”c toxicity,
reproductive and developmental toxicity
and oncogenicity.

2. Octahumodiphenyi ether.
?harmacokinetics and metabolism.
newwtoxitity, chronic toxiciPy,
reproductive toxicity and oncogenkity.

3. Decabromodiphe@ ether.
Repro&ctive toxicity. The physical-
chemicaI properties of the BDPE
isomeric mixtares recommended for
testing are listed in +Aefollowing Table
4.

Slii?JOCOOE6w0-**
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Rationales for Recommendations

Z.Exposure Information

A. Production/use/disposal/e.rposure.
The BDPEs are all produced in
substantial volumes; actual production
volumes are confidential business
information [CBI). Environmental
release and occupational exposure to
BDPEs may ba anticipated from
manufacturing, processing or use in
activities associated with filtration,
dryhg, drumming, bagging,
compounding or from phase separation
or cleaning residues from drums.

PBDPE is recommended for use in
acrylonitrile-butadiene-styrene (ABS)
resins, flexible polyurethane foams,
polyvinyl chloride wired cable
insulation, phenolic thermostats and hot-
melt adhesives (Ref. 3, Ethy!, 1988). It
may also be used as a flame retardant
for epoxides, laminates and coatings,
and has special application in the
preparation of flame retardant wood
treatments. When blended with a
variety of chlorinated solvents or
triethyl phosphate it maybe used for
dimensional lumber, shakes and
shingles (Ref. 6, Great Lakes, 1982).

OBDPE is recornqended as a flame
retardant for ABS resins nylom etc. (Ref.
3, Ethyl, 1988 and Ref. 6, Great Lakes,
1982).

DBIIPE is a heat-stable additive flame
re!ardant recommended for use in high-
impact polystyrene, thermoset and
?herrnoplasticpoly esters, non-drip
polypropylene, cross-linked
polyethylene and elastomers (Ref. 3,
Ethyl, 1988). It is suggested for use in
wire and electrical cable insulation of
all types. It is also recommended as a
flama retardant for epoxy phenolic,
polybutyleneterephttalate, and ny!on
resins (Ref. 6, Great Lakes, 1982).

B. Evidence for exposure
Environmental exposure. PBDPE was
detected in fish in Sweden (Ref. 1,
Anderson and f310rnkvist, 1981), and in
mussels and river sediment from Japan
(Ref. 17, Watanabe, et a)., 1986, 1987). It
was also detected (as a component of
13romkal 70-5) in marine mammals and
biyds from Sweden [Ref. 8, Jansson et
a.?, 1987) and Lnair, soi? and sedime~ts
near two U.S. production facilities (&f.
2, DeCarlo, 1979; Ref. 18, Zweidinger et
a/.,19x3]. The U.S. EPA Ecvirorxnental
Research Laboratory in Duluth, MN,
measured FBD?E in dead Atlantic Bottle
,Nose dolphins from the US. east coast
(Ref. 14 L’S12PA19s9).

DBDPE ‘was detected in air,
particular.;s, soil and sedirnenis in the
.Jicillit.i of U.S. Production facilities [Ref.
2, DeCar]o,1979; Ref. 18, Z-weidinger et
cI., 1%’9]. It was also detected in shell

fish and sediments in lapan (Ref. 17,
Watnabe, 1987). - -

DBDPE was one of more than 300
chemicals and chemical categories on
an initial list of toxic chemicals (the
Toxics Release Inventory) established
under section 313 of the Emergency
Planning And Community Right-to-
Know Act (Pub. L. 99-499, 4%PCRA”).
Section 313 of EPCRA requires certain
facilities that manufacture, process, or
otherwise use toxic chemicals to report
annual!y their environmental releases of
such chemicals. For DBDPE, 47 expcsure
and release data forms (Form %) were
submitted under section 313 of FICRA
during the 1987 reporting year. The
reported releases included over IS5,000
pounds a year to air (over IZ0,000
pounds a year from one domestic
production facility), over 20,000 pounds
a year of water releases and over 16,000
pounds a year of land releases. Since
DBDPE is tile most highly brominated of
the BDPEs, it is anticipated that OBDPE
and PBDPE, which should be more
volatile and more water soluble, will be
released in at least the same percentage
of the production volume as DBDPE. The
DBDPE release figures only include
releases from producers and
formulators, not releases from use and
disposal of BDPEs.

11.Chemical Fate Information

A. Transport. The estimated water
volubility and octanol/water partition
coefficients &) for PBDPE and the
measured water solubiiity and I&
values for OBDPE and DBDPE relisted in
Table 4. Vapor pressures of BDPEs are
estimated to below at ambient
temperature, i.e., <10-6 mm Hg. Based
on these estimates and data, BIX%S are
likely to partition to sediments and
biota.

B. Persistence. DBDPE was
susceptible to aqueous photolysis, but
no rate was reported (Ref. 11, hlorris, et
al., 1974).

C. RationaIe for chemical fate
recommendations. The Committee
recommends testing to obtain measured
water soiubility and K- values for
PBDPE because tbsre were no data.
Watw so!ubility a~dF& testing for
OBDPE and DEDPE (Table 3) are also
recommended because the shake-flask
methods csed to provide availab!e data
may not be appropriate for hydrophobic
cmnpounds. The Committee
recommends vapor pressure testing for
the BDPEs, because there were no data
[Table ~!. The Comrr~~tee a!sc
recommends sediment and soil
adsm ption isotherm testing of all BDPEs
because t!iere were no data and there is
a need to estimate sediment partitioning
and soil ~.obility. The Committee

recommends direct and indirect aqueous
photclysis because there were no data
on photolysis rates and products [Table
3). Rates of aerobic biodegradation may
be inversely proportional to the number
of bromines on a 13DPE.The Committee
recommends aerobic biodegradation
testing of PBDPE because there were no
data and triggering aerobic
biodegradation testing of the higher
brominated hornologs (OBDPE and
DBDPE), if PBDPE is biodegraded. The
Committee recommends anaerobic
biodegradation testing of all BDPEs
because tke were no data and these
chemicals should be susceptible to
rechtictive debromination. Chemical fate
testing is recommended because BDPEs
have been detected in the environment
and there are insufficient data to
reasonably determine or predict their
environmental persistence.

LT. Health Effects Information

A. Metabolism andpharmacokinetics.
No information was found for OBDPEt
or PII13N3.

Decabramodiphenyl ether. In a
disposition? study using male rats
exposed to diets containing 25@50,000
ppm of DBDPE for 9 to 11 days, the feces
contained 82- to 100 percent of the lT-
radiolabel (administered on the last
day), while the urine contained :0.012
percent (Rex. 13, NTP, 1988). Most of the
radio label in the feces was
unmetabolized compound, although
three unidentified metabolizes were
detected. All major tissues except the
brain contained small but measurable
leve!s of radioactivity. In a single-dose
(gavage) disposition study using rats, all
tissue samples contained radio label on
day 1 following administration, while
only the adrenal glands and spleen
contained radio label on day 16 (Ref. 11,
Ncrris et al., 1974, 1975]. As with the
repeated-exposure study, most of the
radioactivity {90- > W percent) was
excreted in the feces.

B. Acute and subchronic (short-term)
effects.

Pent&omodiphenyl ether. The oral
L& values in male and female ra?s
were 74OOand 58OOmg/kg, respectively.
with deaths occurrhg between the
second and seventh day post trea’hnent
(Ref. 7, Great Lakes Chemical Corp.,
1988]. Effects included tremors of the
forelimb, reduced activity immediately
after ‘tieatment (4OOOmg/kg and above),
hepatotoxicity and .gas@”c!esicms (all
doses). The hepato{.oxic effects
observed at the lowest dose (MOO~.g/
kg) persisted for up to 44 days post
treatment. In a second acute orai
toxicity study, 4 out of 5 rats died whea
treated by gavage with 5000 mg per kg.
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In an inhalation study there were no .
deaths in male and female rats exposed
for 1 hour 10 PBDPE at concentrations up
to 200 mg/L., The only effects were
changes in motor activity and irritation
observed during tffe exposure. In a
dermal stud?r, Pi3DFE applied to t}ic
a“~rakt sk:n of rabbits for ?4 iiours at
dose levels up to 2000 r,g/kg produced
no compound-related systemic toxic
effects.

In 28-day studies, male and female
rats given diets containing 100, or 1000
ppm of PBDPE showed no gross effects
of treatment (Ref. 7, Great Lakes
Chemical Corp., IS88). There was an
increase in relative and absolute liver
weight in males and females in the high-
dose group and in females of the low-
dose group. Enlargement of the
centrilobuhir and midzonal liver
parenchyrnai cei!s was reported in the
high-dose group, and thyroid
hyperp!asia was observed in “several”
rais at both dose levels, Except for
increased bromine levels in the thyroid
and liver, no gross or microscopic
effects were observed in male and
female rats maintained for 30 days on
diets which provided PBDPE at doses
between 0.01 and 1.0 mg/kg per day.
Bromine levels were generally in the
normal range following a 6-week
recovery period.

In a 90-day study, when rats were
given a diet providing doses of PBDPE of
O,2, or 100 mg/kg/day, absolute and
relative liver weight increased in the
mid- and high-dose groups and the
amount of porphyrins in the liver and
urine increased in the high-dose gro”iip
(Ref. 7, Great Lakes Chemical Corp.,
1968). Compound-related microscopic
changes characterized as
hepatocytomegaly and thyroid
hyperplasia were observed in all dose
groups. Liver effects were not reversible
during the 24-week recovery period
thyroid effects were reversible.

Octabromodiphenyl ether. In acute
toxicity studies none of the rats died
during the 14-day observation period
after a single oral administration of
OBDPE at doses between 50 and .5000
mg/kg, or after a l-hour inhalation
exposure at a level of 2 mg/L (Ref. 7,
Great Lakes Chemical Corp.,1988).
Similarly, none of the rabbits died
during the 14-day observation period
following a 24-hour dmrnal application
of OBDPE (2OOor zooo mg/kg] to intact
or abraded skin. OBDPE was
nonirritating to the skin or eyes of
rabbits.

Male and female rats given diets
containing 100 or 1000 ppm of OBE?PE
for 28 days showed no gross effects of
treatment (Ref. 7, Great Lakes Chemical
Corp., 1988). There was a statistically

r

significant increase in re]~ive liver
w~ights in both sexes at both dose
levels. Fm!ar~emerrt cf the cent; i!obulm
and midzona] liver parenchyma. ! cells
was repcrted in both dose groups. and
slig!lt to niderate thywid hypwplasia
was observed in rats of th~ hi~h-dme
group. S:mi!a: effects on the ljver were
observe~. in maie and fema]e rats
administered diets containing 100, 1(730,
or 10,000 ppm of OBDPE for 13 weeks.
At the two higher levels the effects
persisted in a group observed for an
additiona! 6 months post exposure
period. Other compound-related effects
inc!uded kidney and thyroid iesions in
the high-dose group; l,yperplastic
noduies were considered possible
compound-related effects in the liver of
one mid-dose and two high-dose rats.

In an inhalation s!udy, groups of male
Eliid fema!e rats (25/sex) were exposed
to 1.2, 12, 120, or 1200 m.g/m3 013DPE for
8 hours per day for 14 days (Ref. 7, Great
Lakes Chemical Corp.1988). Respiratory
rate increased during exposure, but
returned to normal by the beginning of
the next exposure session. Focal or
mu!tifocal to diffuse, cytoplasmic
enlargements of the hepatocytes as well
as foca! hepatocellular necrosis and
acidophilic degeneration were also
observed. These effects were observed
in the mid- and high-dose groups; in all
dose groups there was correlation
between exposure level and the bromine
content of the lungs, liver and fat
tissues.

Decabromodiphenyl ether. The acute
toxicity of DBDPE was low with all rats
surviving following single oral doses up
to 5000 mg per kg (Ref. 6, Great Lakes,
1982). Following inhalation exposure to
DBDPE at 2 or 48.2 mg/L for 1 hour, rats
suffered respiratory difficulty and
irritation, but were normal by day 13
(Ref. 6, Great Lakes, 1982).

DBDPE fed to male rats at dietary
levels of 0.01,0.1 or 1.0 percent for 30
days resulted in: liver enlargement at
the 0.1 and 1.0 percent levels; liver
(cytoplasmic enlargement and
vacuolation) and kidney (hyaline
degenerative cytoplasmic changes)
lesions at the 1.0 percent dietary level;
and thyroid hyperplasia at the two
highest doses (Ref. 12, Norris, 1975]. In a
14-day study, no clinical signs or gross
pathology were observed in rats or mice
maintained on diets containing DBDPE
at levels up to loo,~ ppm, while no
gross or microscopic pathology were
observed in rats and mice maintained
for 13 weeks on diets containing DBDPE
at levels up to 50,000 ppm [Ref. 13, NTTP,
1986).

C. Genotox;ci:y. PBDPE was negative
in the Ames/ Salmonella test when
tested up to the limits of toxicity both

with and without metabolic activation
(RPf. 7, Great Lakes Chemical Corp.,
I’w,l.

OEDi% ivas ne:ative in the A,TJes/
Sal:rroneila and the Saccha.*omyc~s
assays when tested !0 the limits of
to~i~i’~ ljo!h -~i~h ~~ildwith~ut
m.rtaklic activation. (Ref. 7, Cre~t
Lakes Ghemiczl Corp., 1988). Similady,
OBDPE did ~~oti~~~le~~esister
ch~omatid exchanges in Chinese
hamster ovary cells, or the rate of
unscheduled DNA synthesis in WI-38
human E!xohlast cells, when these tests
were ccnducted in the presence or
absence cf a rnetabo!ic activation
sys!em (Ref. 7, Great Lakes Chemical
Co:p., 1988).

DBDPE was not iautdgeriiti in the
Ames] Sal.mmrelIa a~d the mouse
l}mphoma L5178Y/TK4 /- ~ssay with
and without metabolic activation (Ref.
13, NTP, 1986). DBDPE did not cause
sister chromatid exchanges or
chromosomal aberrations in Chinese
hamster ovary cel!s in vitro (Ref. 13,
NAP, 1986) or in bone marrow ce!ls
following in viva administration (30-100
mg/kZ/per dzy for 90 days prior to
mating and through lactation) to male
and female rats or their offspririg (Rex.
12, Norris et al., 1975).

D. Oncogenicity, No information was
found on PEIDPEor 0f3DPE.

D13!)PEhas been tested in male and
female rats and mice at dose levels of
25,000 and 50,000 ppm. There was some
evidence of carcinogenicity in rats,
equivocal evidence in male mice and
none in female mice (Rex. 13, NAP,
1986). No neoplastic effects were
observed in male and female rats given
diets which provided doses of DBDPE of
O.01,0.1, or 1.0 mg/kg/day for 2 years
(Ref. 9, Kociba et al., 1975).

E. Reproductive and developmental
effects. No information was found on
PBDPE.

To study developmental effects,
OBDPE was administered by gavage to
groups of 10 rats at doses of 2.5,10,15,
25, or 50 mgfkg on days 6 through 15 of
gestation (Ref. 7, Great Lakea Chemical
Corp., 1988). Reduced ossification was
observed in the fetuses of the high-dose
group and was considered to be related
to maternal toxicity. There was also a
decrease in mean fetal weight and an
increase in post-implantation losses in
the high-dose ~oup. Increased serum
bromide levels were reported in the 25
and w mg/kg groups.

DBDPE did not induce developmental
toxic effects in offspring of rats
administered DBDPE at doses of 10, 100,
or 1000 mg/kg/day on days 6 through 15
of gestation [Ref. 11, Norris et al., 1974:
Ref. 12, Ncmis et al., 1975). There was an
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increase in subcutaneous edema and
delayed ossification in the fetuses of the
high-dose group. In a single-generation
reproductive toxicity study using doses
of 3, 30, or 100 mg/kg for 90 days prior to
mating and through lactation, no
treatment-related effects of DEtDPE to
the offspring rats were reported (Ref. 12,
197s, Norris et al.)

F. Chronic (long-term) effects. No
information was found on PBDPE or
OBDPE.

Lesions of the liver, stomach and
spleen were observed in a 103-week
feeding study in rats and mice
administered diets containing 25,000 or
50,000 ppm of DBDPE (Ref. 13, NTP,
1986). These effects were predominately
in the high-dose group. After 2 years of
feeding D13DPEto rats at 0.01,0.1 or 1
percent in the diet, no significant long-
term effects were noted (Ref. 9, Kociba
et al., 1975).

G. Observations in humans. No
information was found.

H. Rationale for health effects
recommendations. The Committee
recommends pharrnacokinetics,
neurotoxicity, reproductive and
developmental toxicity, chronic toxicity
and oncogenicity testing for PBDPE. The
Committee also reco?nmends
pharmacokinetics, neurotoxicity,
reproductive toxicity, chronic toxicitjj
and oncogenicity testing for OBDPE.
These health-effects tests are
recommended for PBDPE and OBDPE
because there were no data and because
acute and subchronic studies indicate
not only that effects may be only slowly
reversible but that the compounds may
accumulate with extended exposure.
The Committee recommends
reproductive toxicity testing for DEDPE
because the available data were
developed using a single-generation
study in which the effects of DBDPE on
male rats were not reported and the high
dose was too low to produce toxic
effects. Health effects testing is
recommended because DBDPEs have
been detected in the environment Qnd
there are ins~fficient data to reasonably
determine or predict their health effects.

IV. Ecological Effects Information

A. Acute and subchronic (short-term)
effects. DBDPE E& values for marine
and freshwater algae were >1 mg/L,
but concentrations tested were 100 times
water volubility levels and exposures
were too short (3 days] to permit uptake
[Ref. 16, Walsh et al., ?.987)

B. Chronic [loi@erm) effects. i$o
information was found.

C. Other ecological effects (biological,
behavioral, or ecosystem process]. No
information was found.

‘ D. Bioconcentration and fbod-chain
transport. PBDPE bioconcentration data
submitted under TSCA section 8(d)
(EPA document #86-890000045)
indicated that after 8 weeks of exposing
carp to 105 and 9.7 ug/L PB13PE, the
maximum bioconcentration factors
(BCF) were 5,380 and 11,700
respectively. For OBDPE,
bioconcentrstion data submitted usder
the same 8(d) document, using the same
test organism and method su~ested
BCFS of :3.8 for any OBDPE
concentration. These data suggest that
there may have been less membrane
permeation and lower uptake by carp
for OBDPE than fcr PBDPE.

E. RationaIe for ecological effects
testing recommendation. The Committee
recmnmends that an algal bioassay, an
aquatic invertebrate acute toxicity test
and an extended [14-day) fish acute
toxicity test be conducted fcr PBDPE,
because there were no data. The
Committee recognizes that membrane
permeation may be difficult for large
chemicals and is requesting molecular
cross-sectional area data for PBDPE,
0Bf2PE and DBDPE. Tbe Committee
recommends triggering (T) short-term
tests for OBDPE and DBDPE if PBDPE is
toxic (Table 3). The Committee
recommends that aquatic invertebrate
and fish chronic tcxicity tests as well as
a benthic organism toxicity test be
conducted for PBDPE (because there
were no dtita) and that testing of OBDPE
and DB13PEbe tr&gered if PBDPE is
toxic (Table 3). Based on PBDPE and
OEDPE ‘oioconcentration data the
Committee is not recommending
bioconcentration testiiig for DBDPE.
Ecological effects testing is
recommended because 13DPEshave
been detected in the environment and
there are insufficient data to reasonably
determine or predict their ecological
effects.

2.~,a.~ ~,Z.Bis(2,4,&
tribrcrrmphenoxy) etharie-Summary of
recommended studies. It is
recommended that BTBPE be tested for
the following:

I. ChemicaIf~te. Vapor pressure;
sediment and soil adsorption;
photolysis; aerobic and anaerobic
biodegradation.

2. Iiealth effects. Chronic toxicity
with emphasis on hepatotoxicity,
neurotoxicity and reproductive effects.

3. Ecological effects. Acute toxicity to
algae, fish and aquatic invwtehtes;
chronic toxicity to fish and aquatic
invertebrates and toxicity to ben!hic
organisms based on results of its acute
toxicity testing.

PHYSICAL AND CHEMICAL INFORMATION

CAS No.: 37S53-59-1

Acronym ......................... BTBPE
Synonyms and Trade Benzene,l,1 ‘-(l ,2-

Names. ett?anedly!bie-
(oxy)bis)2,4,6 tribromo
(9Cl)Bis-1 ,2-(2,4,6-
tribromophenox?O-
ethanel,l’-(l,2-
Ethanedylbis(o@b@-
(2,4,Nribromobenzene)
Fire Master 680 Great
Lakes FF680

Structural Formda

“’q(x,,,c,,,qr”
1!1

Empirical Formu{a......... &H, Br,Oi
Molecular Wsight .......... 667.66
Meltir?gPoird {“C).......... 223225
Volubility in water 0,2 (Ref. 4, Great Lakes

(mg/L at 20”C). (1981a)
Log Octanol/Waier 3.14 (Ref. 4, Greet Lekee

Partiion Coefficient (1981a)
(log P).

. .

L Exposure information

A. Prodcc!ion/use/disposaI/exposum.
BTBPE is produced insubstantial
volumes; actual production volumes are
CBi. BTBFE is used as a flame retardant
in ABS polymers and in applications
where ?he~a] stability at high

1processing temperatures is ~por~ant
(Rex. 4, Great Lakes, 1981a).
Envi~onmental release maybe
anticipated from cleaning residues in
drums and subsequent release to waste
treatment E2ci!ities.

E. Evidence fcr exposure-
EnvironmentuI exposure. BTBPE was
detected in air and soil near two U.S.
production facilities (Ref. 2, DeCar!o,
1979].

II. Chemical Fate Information

A. Transport. Water volubility and
Kow data suggest that BTBPE may
migrate through soil and desorb from
se~iment.

B. Persistence. BTBPE applied to silica
gel and irradiated with UV light was
~egradecf (Ref. 4, Great Lakes, 1981a).
Shake-flask biodegradation studies of
BTBPE suggested slow degradation, but
test Content.aticns exceeded BTBPE
water soiubility and recoveries ~-f 1~.

BTBPE were <2 percent (Ref. 4! Great
Lakes, 1981a).

C. Rationale for chemical fate
recorl,~ena-ations. The Committee

I
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recommends sediment and soil inhalation to 20 mg BTBPE/L, 4 hours
adsorption isotherm testing and vapor
pressure testing at ambient temperature,
because there were no data. The
Committee recommends direct and
indirect photolysis testing because there
were no data on photolysis and rates
products. The Committee reco~.mci~ds
‘hat BTBPE water solubiiity and vapor
pressure data be carefully examined and
that an aerobic biodegradation test be
designed to adequately measure
BTBPE’s biodegradation rate. The
Committee also recommends anaerobic
biodegradation testing because there
were no data and because BTBPE
should be susceptible to reductive
debromination. Chemical fate testing is
recommended because BTBPE has been
detected in the environment and there
are insufficient data to reasonably
determine or predict its em’ironrnental
persistence.

III. Health Effects Information

A. Metabolism andpharmacokinetics.
Within 4 days of administering
radioactive BTBPE to rats, 80 percent
and 5 percent of the radioactivity was
recovered in the feces and the urine,
respectively, indicating likely poor
absorption from the gut (Ref. 7, Great
Lakes Chemical Corp., 1988).

B. Acute and Subchranic (Short-Term)
Effects. The acute toxicity of BTBPE
was studied by Great Lakes Chemical
Corp., (Ref.7, 1988). The oralLD~ of
BTBPE in male rats, and male and
female dogs is >10 g/kg. BTBPE is non-
irritating for both abraded and non-
abraded skin in rabbits. Acute -.
inhalation, 36.68 mg/L per 4 hours,
caused no treatment-related pathology
as observed on necropsy at 24 hours
post exposure.

Subacute and subchronic toxicity
studies also have been reported by
Great Lakes Chemical Corp. (Ref. 7,
1968). No compound-related pathology
was reported in a I&day study at the
highest concentration tested (10 percent
in the diet). Male weaning rats given
diets containing 100, or 1000 ppm of
BTBPE for 28 days showed no
compound-related pathology 6, 12, or 18
days after cessation of treatment. In a
9&day study, albino rats given a diet
containing 10 percent BTBPE showed
liver changes in most of the animals.
The lesions consisted of focal or
multifocal enlargement of the
hepatocytes located within the
centrilobular to midzonal regions of the
affected liver lobules, The liver lesion
incidence was higher in males than in
females. No treatment-related changes
were reported in the animals fed diets
containing 0.1, or 1.0 percent BTBPE in
this study, or in the animals exposed via

per day, 5 days per week for 21 days in
another study,

C. Genotoxicity. Negative results
were reported in the AmeslSahnonella
test wi[h or wi!hout metabolic activation
(Ref. 7, Great J.akes Chemical Corp.,
!98!3)

J). Gncoge~7iclLy.NO mformatlcn was
fou~d,

E. Reproductive and Developmental
Effects. BTBPE was negative in a
teratology study in rats. The doses
ranged from 30 mg/kg to 10,000 mg/kg
(Ref. 7. Great Lakes Chemical Corp.,
1988).

F. Chronic (long-term) effects. NO
information was found.

G. Observations in humans. No
information was found.

H. Rationale for health effects
recomme.:dations. The Committee
recommends chronic toxicity studies
with emphasis on hepatotoxicity,
neurotoxicity and reproductive effects
because there were no data. Health
effects testing is recommended because
BTBPE has been detected in the
environment and there are insufficient
data to reasonably determine or predict
its health effects.

IV. Ecologi~al Effects Information

A. Acute and subchronic (short-term)
effects. BTBPE LCWvalues for bluegiK
rainbow trout and killifish were 1531,
1410 and 230 mg/L, respectively [Ref. 4,
Great Lakes, 1981a).

B. Chronic (long-term) effects. No
information was found.

C. Other ecological effects [biological,
behavioral, or ecosystem process). No
information was found.

D. Bioconcentration and food-chain
transport. BTBPE bioconcentration data
submitted under TSCA section 8(d)
(document #86-690000045) indicated
that after 8 weeks of exposing carp to
0.27 and 0.026 mg/L BTBPE; the
maximum BCFS were 27 and 43,
respectively.

E. Rationale for ecological effects
testing recommendation. The
Committee recommends algal and
aquatic invertebrate acute toxicity
testing because there were no data and
fish acute toxicity testing because
available L&o values are >1000 times
higher than BTBPE’s water volubility.
The Committee recommends that BTBPE
chronic toxicity testing and benthic
organism toxicity testing be triggered (T)
based on results of its acute toxicity
testing. Bioconcentration testing is not
recommended because available BCFS
are similar to a predicted BCF of 13
(based on a log & of 3.14). Ecological
effects testing is recommended because
BTBPE has been detected in the

environment and there are insufficient
data to reasonably determine or predict
its ecological effects.

2.2.a.3 Hexabrornocyclododecan+-
Summary of recommended studies. It is
recommended that HBCD be tested for
the following:

;. Ckemicdfa:e. Vapor pressure,
sediment and soil adsorption: anaerobic
biodegradation.

2. Health effects. Pharmacokinetics:
metabolism; subchronic toxicity.

3. Ecological effects. Acute toxicity to
fish and aquatic invertebrates; chronic
toxicity to fish and aquatic invertebrates
and toxicity to benthic organism based
on results of its acute toxicity testing.

PHYSICAL AND CHEMICAL INFORMATION

CAS No.’ 3194-55-80

Acronym ................................ HBCD
Synonyms and Trada C@ododecene,

Names. 1,2,5,6,9,10-
hexaOromo-[SCl, 9CI)
CD-75P
Sayiex HBCD

Structural Formula

Br

Br

Br Br
Empirical Formula ................ C,2H,,Br,
Molecular Weight .................641 .70
Melting Point ~C) ................. 1S5-195
.%lubdifv in Water 0.008 (Ref. 5, Great

(mglL). Lekea, 1981b)
Log Octenol/Water 5.81 (Ref. 5, Greet

Partition Coefficient (log Lakes, 1981 b)
P).

I. Exposure Information

Production/use/disposal/exposure.
HBCD is produced in substantial
volumes; actual production volumes-are
CBL It is used as a flame retardant in
textile coatings, adhesives, latex
binders, unsaturated polyesters,
expanded polystyrene foams, and other
styrene resins (Ref. 5, Great Lakes,
1981b). It is also used as a flame
retardant in polyvinyl chloride wire,
cable, polystyrene, and polypropylene
(Ref. 3, Ethyl, 1988). Environmental
release and occupational exposure data
are scarce but some releases and
exposures may occur based on
processing or use.
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A. Trunsport. Water volubility and
IQ data suggest that HBCD may
partition to sediments and biota.

B. Persistence. An HBCD aerobic
biodegradation study suggested that
HBCD was susceptible to degradation
(Ref. 5, Great Lakes, 19815).

C. Rationale for chemical fate
recommendations. The Committee
recommends sediment and soil
adsorption, vapor pressure, and direct
and indirect aqueous photolysis testir,g
because there were no da:a. The
Committee recommends anaerobic
biodegradation testing because there
were no data and because HBCJ3 should
be susceptible to reductive
debromination. Chemical fate testing is
recommended because there is potential
for environmental release of HBCD from
use and processing and there are
insufficimt data to reasor,ably
determine or predict environmental
persistence.

XiLHeaJtb Effects Information

A. Me!cbolism cndpharmocokinetics.
No information was found.

B. Acute and subchronic (short- temr)
effects. The acute toxicitjj of HBCD
when administered lo rats by inhalation
G? oral route was low (Ref. 3, Ethyl
Corp., 1988; Ref. 5, Great Lakes, 1981b).
When applied to rabbit eyes, HBCD was
a mild irritant (Ref. 3, Ethyl Corp., 1988,
Ref. 5, Great Lakes, 1981b]. kIItCD was
ruinirnally irritating to rabbit skin (Ref.
5, Great Lakes, 1981b]. No subchronic
toxicity studies were found in the
!iterature.

C. Genotoxicity. HBCD was net
mutagenic in Lle Ames/ScrlmonelIa
assay with and without metabolic
activation (Ref. S, Great Lakes, lg81b].

D. Ortcogerrlcity. No information was
found.

E. Reproductive and a’eveiopmer:tul
efi%c~s. No information on reproductive
effects was found. HBCD did not induce
developmental toxic effects in offspring
of rats fed diets containing I~CD at
levels cf 0.01,0.1, or 1 percent during
days Oto 20 of gestation (Ref. 10, Murai
et al., 1985].

F. Chronic (!orrg-term] e,fiects. No
information was found.

G. Observotiorw in humans. No
information was foznd.

H. Rotionale for heo}th effiwts
recommendations. The Commit tee
recommends pharmacohinetics,
me!titiolisrn ad ,;ubchronic to>.icitv
stuches because there were no d~ta.
I{ea!th effects testing is recomrnencfed
because there is a potential for exposure
to ! lBCD from use and processing and

mere are msumment cram lo reasunauly
determine or predict its health effects.

IV. Ecological Effects Information

A. Acute and subchrotiic (short-tmn)
effects. HBCD algal I?C& va Iues rariged
from 0.01-o.14 mg/L (Ref. 16, Walsh et
a]., 1987). These data indicate that

HBCD is highly toxic to algae, even
though these EGO values exceeded
IIf?CDs water solubilitjj.

B. Chronic [long-term) e,ifecfs. No
information was found.

C. Other ecological ejfects (bio[cgical,
behcviorul, or cccsystem process). No
information was fourrrl.

D. Bioco.ocentration cndfood-chain
transport. Veith, et al., Ref. 15, 1979,
estimated Hi3CD’s BCF would be 19,100.

E. Rationale for eco!ogica]e,fects
testing recocrmendoh’o.z Based on the
algal toxicity data the Committee
recommends acute aquatic invertebrate
and extended acute fish to~icity testing
for HBCD. The Committee recommends
that HBCD chronic toxki!y testing and
benthic organism toxicity testing be
triggered based on results of its acute
toxicity testing. Ecological effects testing
is recommended because H13CDis
highly toxic to algae and there are
insufficient data to reasorrsbly
determine or predict its ecological
effects.
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{I!)] ‘Zweitiinger, I?.A., Cooper, S.D..
Erickson, M.D., Michael, L.C. and Pellizz&+
E, D,,’’$+:*mPiing cnd analysis fcr scmivclatile

brcminated orgga~icsin ambier.t air.
Americon ChemicoI Society Symposium
SC‘V’e,$,94:217-231 (i 972).

2.3 Chemicals rwormnended wil.h
intsfi l-w-desig~wte 2.3.a 4-
~Ji.]vlc-~clohexeDe-Sulnma~ of
rcrorn me~f:i~,<f?tLill’iZ~.1t is
rccomme:id:d Lbat 4-viny lcyclohexene
(VCH] be tested for the following:

I. Chemical Fete. Aqueous
volfi?i!ization rute.

I
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2.Health Effects. Pharmacokinetics
and oncogenicity by inhalation route of
exposure.

3. Ecological Effec&. None.

PHYS!CAL AND CHEM!CAL !NFORiVfATION
.— ——-. ———— ————

CAS Number 10040-3

Synonyms Cyclohexene,
4-ethenyl- (9 Cl)
Cyclohexene,
4-vinyl- (8CI)
i3ufadierw dimer
4-Ethenyl-l -
cyclohexene
1,2,3,4
tetrahydrostyrene
1-vinyl-3-
cyclohexene
l-vinylcyclohex-3-
ene
1-vinyicyclohaxece-3
4-vinyl-l-
Cycfohaxene
4-vinylcyclohSxerW-1

Acronym VCH
Structural Formu!a

6/
Empirical Formula
MobculafWeight
Physical State at 25 “C

Deeaiption of Memicak

Melting Point

Boiling PokW

Vapor Pressure

Specific Gravity

GH,,
108.2
Liquid (Ref. 21, %x

and Lewis, 1987)
Colorless liquid (Ref.

21, Sss and LavAs,
1987)

-108,9 ‘C (Ref. 21,
Sss and Lewis,
1987)

128 “C (Ref. 21, Sax
and Lewis. 1987)

2513 mmHg @ 38 ‘C
(Ref. 20,
Sandmeyer, 1981)
10.2 mmHg @ 25
“C (Estimated
CHEMBASE)

0.8303 @ 20/4oC
(Ref. 21, Sex and
Lewis, ! 987)

Log OctanoUWatar Perfi- 3.38 (Ref. 10, ISHC3W.
tion C2Wf@ient 19S8)

3.314 (es!mated;
CLOGP3)

Water Volubility at 20 ‘C 50 oom (Ref. 25,
us~p~ 1995)

LW IQ 270 (calculated; Ref.
12, Lyman. 1982)

Henry’s Cans!aot O 21S atm m3/mole
(estimated from
structure, Ref. 7,
l-line and
Mookerpae, 1975)
0.0285 atm m3/
mole (estimated
from weter volubility
and vapor pressure)

Rationale for Recommendations

1.Exposure Il>formation

A. Production/use/disposal/
exposure/releose. VCH is produced in
substantial volumes; actual production
volumes are CIX.

VCH is used as an intenediate m the
manufacture of 4-viny lcyclohexene
mono- and diepoxides, which are used
to make epoxy resins, polyesters,
coatings, and plastics. VCH also is used
in the manufacture of flame retardants,
insecticides, plasticizers, and
antioxidants (Refs. 8 and 9, IARC, 1976,
1986). Additionally, VCH may have the
following uses: as a general chemical
intermediate and in the manufacture of
flame retardants, f!avors and fragrance~,
and copolymers (Ref. 3,
Chemcyclopedia, 1989). VCH maybe
inadvertently produced by the
spontaneous dimerization of butadiene
as well as during the manufacture of
polymers made from butadiene (e.g.,
styrene-butadiene rubbers (SBR) and
latexes, acrylonitrile-butadiene-styrene
[ABS) polymers, and polybutadienes)
[Ref. 9, IARC, 1986). The Committee has
reviewed the CBI production and
exposure information for VCH that was
submitted in response to the March 31.
1988 Preliminary Assessment
Information Rule (53 FR 10387).

B. Evidence for exposure-Human
Exposure. Inhalation is the most
probable route of worker exposure due
to the high vapor pressure of VCH. At
locations where VCH is drummed, the
air levels typically may be 11 ppm (Ref.
13, Matthiessen, 1986). Dermal
exposures may be as high as 4,OOOmg/
day if protective clothing is not worn
[Ref. 26, USEPA 1985). About 20-25
percent of the chemical produced ie
Isolated, stored in tanks and used at the
site of manufacture (Ref. 26, USEPA,
1985).

The air levels of VCH in three
manufacturing planta in Ita!y were: 30-
210 pg/m3 in a shoe factory (highest
levels in the vulcanization area), up to 3
pg/9 in a tire retreading factory (highest
levels in the extrusion areas), and up to
10 p,g/s in an electrical cable insulation
plant (Ref. 4, Cocheo, et al., 1983). A!l
three plants used a styrene-butadiene
copolymer as the starting material,
although natural rubber and cis-
)olybutadiene polymers also may have
~mitted some VCH during processing.
VCH concentrations of 240-430 I~g/3
were reported in a room where tires
were cured (Ref. 19, Rappaport and
Fraser, 1977). The probable source was a
cis-polybutadiene elastomer. VCH was
found in measurable quantities in the air

of two SBR processing plants in
Cincinnati, OH (Ref. 15, NIOSH, 1985).

NO information was available on
consumer exposure to VCH; however,
VCH was found at concentrations
ranging from 14-210 ppm in ABS plastics
used in p:oducis such as ladles and food
trays. NrI migration of VCH from tlu%e
plastics into food simulants (including
water, 4 percent acetic acid, 20 percent
ethanol) was observed, while some
migration into n-heptane (a fat simulant)
was reported [Ref. 25, Tan and Okada,
1981). The Food and Drug
Administration (FDA) refers to VCH as
an unregulated additive; a search of
FDA information did not reveal any
toxicity information that the Committee
had not previously retrieved from other
sources.

Environmental exposure. In a
comprehensive suNey sponsored by the
Effluent Guidelines Division of the US.
EPA, VCH was detected at waste water
facilities of the following categories
[occurrence frequency median, and
maximum concentration in pg/L):
organics and plastics (2 227, 446.7),
rubber processing (d 78.8, 681.7),
publicly owned treatment works (7; 4.9,
8.5).

H. Chemical Fate Information

A. Transport. No data were found.
The estimated Henry’s Law constant
suggest that VCH will volatilize from
water.

B. Persistence. Ng data were found. In
the atmosphere, VCH is likely to react
Wi?h ~hotochemically-produced
hydroxyl radicals and ozone. The
estimated half-lives were 4 hr and 1.3 hr,
respectively, assuming a hydroxyl
radical concentration of 5 X 10-5 Per cms
and an ozone concentration of 7X 1011
molecules/ems (Ref. 1, Atkinson, 1987].

C. Rationale for chemical fate
recommendations. The Committee
reco-mmends aqueous volatilization rate
testing, because there were no data.
Chemical fate testing is recommended
because VCH has been detected in the
environment and there are insufficient
data to reasonably determine or predict
its environmental persistence.

HI. Health Effects Information

A, Metabolism andpharmacokinetics.
Metabolism of VCH studied in vitro
indicated that it was oxidized at either
of its two double bonds to produce the
corresponding diol compounds via
intermediate epoxides (Ref. 6, Gervasi et
al., 1981; Ref. 29, Watabe et al., 1981).

Under NTP sponsorship, VCH has
been tested for chemical disposition in
rats (Ref. 22, Sipes et al., 1989).
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No inhalation pharmacok!rtetics f.hrta‘
W’t?r%found.

E. Acute and subchronic effects.
Acute effects have been repcx%d by
Smiege! and Carpenter (Ref. 24, 1961),
Bykov (Ref. 2,1968] and Smyth et al.
(Ref. 23, 1969). Prechronic (14-cfay) and
subchronic (13-week) studies on VCH
were conducted in rats and mice by NTP
(Ref. 5, Collins and Manus, 1967). In the
I%fay study, PJTP reported thak

● **dl the micz that received 2,500 or 5,000
mg/~ and 3/5 males that m~eived I,MO mg/
kg .l-vinylcyclohexene died before the end of
the studies. Tremors and inactivity were
observed in the animals that died. Both
vehicle con’&o!groups and afl dosed groups,
except Ae 300 mg/kg group of females, !ost
weight ~4.Opm-r,ent-11.5 percent] dining tire
studies. ,No compound-related gross changes
were noted a[ necmpsy. Histologic
examination was limited to the stomach, as it
was previously identified as the target orgam
no micmwopic lesions were detected in this
organ.

In the 13-week study, NTP reported
thtlk

‘** 9 of 10 male and 5/10 temale mice that
received 1,200 mg/kg and 2/10 female mice
that received 3c0 rng/kg 4-vinylcyclohexene
died before the end of the studies. All other
deaths and one of the deaths in the fema!e
1,206 mg/ kg group were considered to be due
to gavage error based on tissue injury in the
trachea and/or suppurative inflammation in
the mediastinurn. The sola surviving male
receiving 1,266 rng/kg weighed 6 percent less
than the vehicIe controls, and females
receiving 600 mg/kg weighed 5 percent less
than the vehicle controls. The final body
weights of the other dosed groups were not
markedly different from those of tbe veN,cIe
controls.

Mild, acute inftemmation of the stcma~
wtis seen in *&e1,206 nrg/kg groups in three
males that died befora the end of the study
and in one female that lived to the end of the
study. In addition, histologic reexwnirmtion
of the ovaries of the high dose female mice
revealed that in ali 10 animals, whether they
died before or at the end of the study, there
was a reduction in the number of primary
follicles and mature graaFan follicles (ths
ovaries of female mice receiving lower doses
were not similarly examined). No other
compound-related clinical s.gns or
histopathologic effects were observed in mice
that died or were killed (moribund) during the
studies or in mice kiiled at the end of the
studies.

Administration of VCH by inhalation
(1 g/m3 for 6 hours/day, over a period of
4 months), inhibited body weight
increase and caused leucocytosis,
Ieucopenia and impairment of
hemodyrmmics in rats and mice (R~f. i?,
Bykov, 1966).

C. Gembxicity. VCIi was non-
mutagenic in Salmonella t.yphirnwium

strains TA98, TAIOO, TA1535, and
TA1537 with or without metabo!ic
activation (Ref. 30, ZeiSer et aL, 1987).

VCFI ga~,e a ?egatfve res~>nse irr the
cy%g?ret$c [chroAmo3amal aberration./
sister chromatid exchange) assays and a
posiiive response in the mouse
lymphoma assay [Ref. 17, f’JTP, 1968).

D. Oncogemkity. NTP studied the
carcii~ogenic effect of VCH in rats and
mice and found clear evidence of
carcinogenicity in female mice, based on
a significant increase in the incidence of
uncommon ovarian neoplasms. The
results were inconclusive in male mice
and bo?h sexes of rats because of
extensive early morta!ity [Ref. 17, NIT,
1986). Van Duuren et al. [Ref. 27, 1963)
observed carcinogenic effects of VCH in
a skin painting study in nice using a
commercial grade sample of VCH that
was purified by removal of auto-
oxidation products with ferrotis sulfate,
followed by distillation in a nitrogen
atmosphere. The carcinogenic effect of
VCH in a repeat sh~dy could not be
confirmed (Ref. 27, Van Duuren, 1965).

E. Reproductive cnd deve]opmentaI
effects. As mentioned in the subchronic
section above, VCH caused reduction in
the number of primary follicles and
mature gmdian follicles in the ovary.
VCI i has been seIec!ed for a continuous
breeding study by the NTP (Ref. 17, NTp,
1089).

F. Chronic [long-term) effects. No
informs tion was found.

G. Observations in humans. Workers
exposed to VCH (unspecified levels) at
a manufacturing site reportedly suffered
from keratitia, rhinitis, headache,
hypotonia, leucopenia, neutrophilia,
Iymphocytosis, and unspecified
impairment of carbohydrate metabolism
(Ref. 2, Bykov, 1968].

A clinical and immunological
evacuation was conducted for 31
workers who complained of eye, chest,
skin, or nose/throat symptoms at a
chemicai plant [Ref. 18, Patterson e! al.,
1968). The presence of symptoms
correlated with the degree of expcxwe
to VCH, but the presence or absence of
antibodies did not co~elate with the
presence or absence ~f the s mptoms.

/H. %ticma]e for health e, ects
recommendation. The Commit tee
recommends inhalation ph,armacoidfie?ic
and oncogenicity testing because
inhalation is likely to be the major route
of human exposure. Health effects
testing is recommended because VCH
has been detected in the environment
and there are insufficient data to
reasonably determine or predict its
health effects.

W. Fkxlogical Etfec!s T~~fom.~ticm

A. Acute and subchmnic [short-term]
effects. WH’S 4&-hour ECW for
Daphnia magna was greater than 100
mg/L (SPA document AFVI-OTS-+378,5-

03%’).This H& was based on a
}>emicti! VC} i concentration. The W--
hour ‘v’CiI concentraticm (and the 46-
hour E(;,O vaiue) is likeIY to be
s~b:i~~iia!ly iess than 100 mg/L
because of VCITS propensity to
vchitiiize.

B. Chronic [io.~g-term) e~fects. NO
reformation was found.

C. Other ecological effects (biological.
bebcvioral, or eccsFstem process).
When sewage microcrganis.ms were
incubated in the presence of VCH for 16
hours et 23”C, an EGo >200 mg/L was
estimated based on turbidity
(FY1-OTS-478.54397). VCH had an LCW
of 34.4x 10-S M (about 37 rng/L) to the
bean plant, Phuseolus mw’tiflorus (Ref.
11, Ivens, 1952).

D. Bioconcentmtio~ and food-ch~in
tronsport. Based on an estimated 10S&
of 3.3, an estimated BCF would be about
260.

E. i%tionale far ecological effects
testing recommendation. Baaed on
results of the disposition study of VCH
in mice. the Committee is concerned that
fish (if exposed to VC~ might also
metabolize VCH to the diepoxide and
subsequently develop cancer. The
C%omrni!teerecognizes that while &here
are no readily-available test guidelines
to conduct phm-nacokifietic fish studies.
that the EPAs Duluth, MN
Environmental Research Laboratory has
an excellent pharmacokinetics resemch
program. The Committee is not
recommending ecological effects testing
at this time, but does recorriiend that if
volatilization rate and readily-avaiiable
monitoring data substantiate the
presence of VCH in surface waters, that
some fish pharmacokinetic testing be
considered.
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2.4 Chemicals recommended without
being des!gnoted for response wit:$;n I.?
month s—z.a.a Brominated flame
retardants (BFRs cofitinued)-+ummary
of recommended studies. Seven BPRs
that are produced in substantial
quantities, but for which there are few
exposure, persistence and effects data,
are recommended for testing. With the
exceptions noted below, it is
recommended that 2,4,6-tribromopheno!
(TBrP) (CAS No. 118-79-6), 3,4,5,8-

tetrabromophthalic anhydride(TBPA}
[CAS No. 632-79-l), dibromoneopen~y~
g~ycd (f)BNG) (CAS No. 3298-90+,
ethylene bis[tetrabromoph% a!imide]
(EBTBPA) (CAS No. 32588-7%4),
ethy!ene bis(5,6-dibromonorbornane ~,3.
dicarboxirnide) (EPBNDC) ~CAS No.
4129 I-34-+1, tribswminated polystyrerie
(Tf3f%) (CAS No. 57137-1.0-7) and
ethylene bis[pentabromophenoxide)
(EBPBP) (CM No. 61262-53-1] be tested
for

I. Chemical fate. Chemical properties
and persistence data.

2. HeaIth effects. Chronic toxicity.
3. EcoiogicaI e~~ects.Chronic toxicity.
At this time, based on available TSCA

8(d] submissions, the Com-rnittee is not
recommending water solubiIity testing
for TBrP and TBPA and octanol-water
partition coefficient testing for TIM,
TBPA and DBNC (TSCA 8(d) documents
#88-870001215, 870002279, 878216116,
876216117]. At this time, the Committee
is also not recommending chronic
toxicity studies for DBNG, because NTP
is conducting carcinogenesis studies,

PIsyafcaland Chemical Inforrnaticm

Except for information on water
volubility (mg/L] of TBrP (969), TWA
(241) and DBNG (21CtXI)at 25 “C and
octarml-water partition coefficients of
TBrP [2,198), TBPA [96) and DBNG
(12.8), the Committee has no information
on physical and chemical properties of
the other BPRs at ambient temperatures.

Rationale for Recommendation

I. Exposure Information

A. Production/use/disposal/
exposure/release. The seven BPRs listed
above are all produced i? substantial
volumes; actual production volumes are
CBI.

Three of the BPRs (TErP, TBPA and
~BNG) are reactive flame retardants. fn
principle, reactive f!ame retardants
shouJd combine with the basic polymer
or become part of the basic polymer (as
in flame resistant copolymers).
However, polymerization processes and
~L~er chemical reactions are Often not
complete and residues of fire-resistant
monomers or reactive flame retardants
may be entrained in the polymer. Since
reactive flanie retardants are designed
to be retained in the polymer by
chemical bonds rather than slow
diffusion and slow vaporization, the
unreacted residues may be rather
mobile. While the Committee is
concerned about potential exposures to
unreacted residues, it does recognize
that there are data for DBNG that
suggest that after z days of aqueous
extraction, a roofing~siding panel resin



sl131t Federal Register f Vol. 54, No. 237 f Tuesday, Thxxxnber 12, 1999 / Notices

released only 0.003 percent of DBNG
[#86-870001215). The remaining four
BFRS are used to impart flame retardant
qualities to polymers, i.e., they are
additive flame retardants. The
Committee is concerned about potential
exposures during manufacturing,
processing, use or disposal.

B. Evidence for exposure-Human
exposure. For TBPA and EBTBPA, the
EPA received a FYI submission
regarding complaints from employees
concerning respiratory problems
possibly related to processing (FYI-
OTS-0787-0559].

Environmental exposure. TBrP has
been detected in the environment.
However, the Committee is uncertain of
the source of TBrP that is
environmentally detected, e.g., from
chlorinating waste water, release from
polymers, etc.

IL Chemical Fate Information

Few data were found, except those
discussed above and the data that
suggest DBNG is chemically not
microbiologically degraded (#88-
870001215). The Committee recommends
testing to generate chemical properties

.

and persistence data at ambient
temperatures, because there were no
data. Chemical fate testing is
recommended for the seven BFW
because there is potential for
environmental release from
manufacturing, processing, use or
disposal and there are insufficient data
to reasonably determine or predict
environmental persistence.

HI. Health Effects Information

A number of short-term health effects
tests have been conduc[ed for TBrP and
DBNG. The NTP is conducting a
carcinogenesis study of DBNG (Ref. 1,
NTP, 1989); long-term toxicity tests are
recommended for the remaining six
BFRs, because there were no data.
Health effects testing is recommended
for six BFRs because there is potential
for exposure during manufacture@,
processing, use or disposal and because
there are insufficient data to reasonably
determine or predict health effects.

XV.Ecological Effects Information

Minimal information was available.
TSCA 8(d) submission suggested a
DBNG L(2M of 97 mg/L for fathead

A

minnows (fi80-870002279). Indexing
information for another TSCA 8[d)
submission indicated that it contained
acute toxicity data for a mixture
containing TBrP. Closer inspection of
this submission revealed that these data
were developed using a mother liquor
containing only 2 percent
tribromophenol (#88-7t300184). Long-
terrn ecological effects testing is
recommended because there were no
data. Ecological effects testing is
recommended for the seven BFRs
because there is potential for
environmental release from
manufacturing, processing, use or
disposal and there are insufficient data
to reasonably determine or predict
ecological effects.
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